Objective: This article proposes a method to automatically identify and label event-related potential (ERP) components with high accuracy and precision. Methods: We present a framework, referred to as peak-picking Dynamic Time Warping (ppDTW), where a priori knowledge about the ERPs under investigation is used to define a reference signal. We developed a combination of peak-picking and Dynamic Time Warping (DTW) that makes the temporal intervals for peak-picking adaptive on the basis of the morphology of the data. We tested the procedure on experimental data recorded from a control group and from children diagnosed with developmental dyslexia. Results: We compared our results with the traditional peak-picking. We demonstrated that our method achieves better performance than peak-picking, with an overall precision, recall and F-score of 93%, 86% and 89%, respectively, versus 93%, 80% and 85% achieved by peak-picking. Conclusion: We showed that our hybrid method outperforms peak-picking, when dealing with data involving several peaks of interest. Significance: The proposed method can reliably identify and label ERP components in challenging eventrelated recordings, thus assisting the clinician in an objective assessment of amplitudes and latencies of peaks of clinical interest.
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Introduction
Cognitive brain potentials are very useful and fascinating because they allow us to explore in a non-invasive way the higher cognitive functions that determine the development of human behaviour and thoughts. The study of such phenomena is currently limited by several factors, such as the presence of artefacts on the recordings, the low signal-to-noise ratio and the marked inter-and intra-individual variability of the potentials. These troubles are intrinsic to biological systems and above all to the ones involved in cognitive processes. However, they can be faced by applying proper mathematical approaches and models.
Event-Related Potentials (ERPs) are characterised by peaks and troughs, the amplitudes and latencies of which may represent quantitative measures useful to track functional neuronal mechanisms. Absence of some peaks or changes in amplitude and latency that are significant with respect to a control population, or a control condition, may be a signature of the presence of a specific group or dysfunction of the brain.
The manual quantification of event-related potentials continues to be the usual clinical practice and constitutes the gold standard reference for evaluating the efficacy of automatic methods. It is surely hard to replace the competency of an experimenter trained by years of clinical practice with a mathematical model. However, the identification of peaks and troughs is often doubtful because the marked variability of cognitive middle and late latency components can produce different views even in skilled experimenters. Therefore, the employment of mathematical approaches is important not only to reduce the analysis time but also to make the analysis results unequivocal and more reliable.
The techniques proposed in the literature to automatically score ERPs can be grouped into two categories: methods that assume a linear latency jitter between ERPs from different subjects (all the peaks have the same latency variability), and methods that assume a non-linear latency jitter (allowing different level of variability depending on the latency of the peak). The problem can be reduced to finding the optimal alignment between two time series. In the first case, that is when only a linear shift is allowed, the jitter
